Binding of [3H]ctyochalasin B and [3H]colchicine to isolated liver plasma membranes.
The binding to isolated hepatocyte plasma membranes of radioactively labelled inhibitors of microfilamentous and microtubular protein function ([3H]cytochalasin B and [3H]colchicine, respectively) was studied as one means of assessing the degree of association of these proteins with cell surface membranes. [3H]Cytochalasin B which behaved identically to the unlabelled compound with respect to binding to these membranes was prepared by reduction of cytochalasin A with NaB3H4. The binding was rapid, readily reversible, proportional to the amount of membrane and relatively insensitive to changes of pH or ionic strength. At 10(-6) M [3H]cytochalasin B, glucose of p-chloromercuribenzoate, an inhibitor of glucose transport inhibited binding by about 20%; treatment of membranes with 0.6 M KI which depolymerizes F actin to G actin caused about 60% inhibition of binding. These two types of inhibition were additive indicating two separate classes of binding sites, one associated with sugar transport and one with microfilaments. Filamentous structures with the diameter of microfilaments (50 A) were seen in electron micrographs of thin sections of the membranes. At concentrations greater than 10(-5) M [3H]cytochalasin B, binding was proportional to drug concentration, characteristic of non-specific adsorption or partitioning. Intracellular membranes of the hepatocyte also bound [3H]cytochalasin B, those of the smooth endoplasmic reticulum to a greater extent than plasma membranes. [3H]Colchicine bound to plasma membranes in proportion to the amount of membrane and at a rate compatible with binding to tubulin. However, other properties of the binding including effects of temperature, drug concentration and antisera against tubulin were different from those of binding to tubulin. Hence, no evidence was obtained for association of microtubular elements with these membranes. Despite this there appeared to be an interdependence between microtubule and microfilament inhibitors: vinblastine sulfate stimulated [3H]cytochalasin B binding and cytochalasin B stimulated 3H colchicine binding. [3H]Colchicine also bound to intracellular membranes, especially smooth microsomes.